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INSTRUCTIONS TO CANDIDATES &
You showld have the following for this ﬂmmsi?}m:

Answer bookler,
Non-programmable scientific ;g&&)rmar;bunﬂj aperated),
This paper consises of TWO sections: Adnd B,
Answer ALL the questions in section A and any TWO questions from section B.
Each question in section A carrvies 4 marks while each question in section B carries 20 marks.
Maximum marks for each part of a guestion are indicated
Candidates should answer the questions in English.

This question paper consists of 6 printed pages.

Candidates must check the question paper to ascertain that all
the pages are printed and that no questions are missing.
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SECTION A (60 marks)

Answer ALL the questions in this seciion,

1, Calculate the pH of a solution of NaOH containing & g in 250 em® of solution.
(Na=23,0=16H= 1), pir =19 Gl ramd 2o Qoo (4 marks)
R R L __.rl-'_ ||-| | s
2. Define an acid and & base according to the ﬁﬂluwmgﬂm:lﬂm s gl e
3 d Y28 T : :
anT . e -
() Lewis; == ! (2 marks)
(b) Bronsted-Lowry. == J{ 0ann o PO {2 marks)
/t?. Deseribe how a muffle furmace 15 used for sample digestion in a chemistry laboratory.
{4 marks)
—it= (a) Define solubility product. { | mark)
i) Calcolate the solubility of bismuth sulfide (Bi,S,) if its Eulul:uInH product has a
numerical value of 1.0 107, Q& {3 mnrks)
u
i
-] Name the following organic mpunnds umn&l’hc rules: :f; - E“'
1;.;04 5L iad '-' E .'I iy
b (@)  CHa(CHi)CHy * B e T (1 rark)
I &\“ . ==y
F A Sl ; M i+
ST |:— =1 v £ -1 0 - j_fl';—_— e el i
III'; "’Er} CHaCOOC:H7 (o #_F@ li; b= f{; T i '-_'“,E.“ e ! (1 myark)
u - = r—-'r__.'--' .--'. .:I 'l-.' I:-__ ;?'{: r-ul_- LA
{c) HOOC = CHa ) — COOH . \ r.--‘.' i jﬁﬂfﬂ ) - fmanky
||I-.E.--' - .‘\q 1 i II" ",
(d}  CHaCHy =0 - CHaCHs i\ ’j Eﬁj f’}' (1 mark)
. . E"'""l::- E}.- 'l;“.i:.. AN ETR LL it [ / H
f. Consider the reaction: i P B = AN 'F&.__ FH> - ey
' | “ 1‘ : -:I
-EH-IJI+ E-E‘i" AL lc?"l' ﬁ"H = _EEH — :F-:_ ; ﬂﬂ 4
et g R
State the effect on K, by: 4 Qe ML
Wb = )
(a)  ancreasing pressure; - | R N (1 mark)
o :
(b)  increasing temperature, < 7 e r f (1 mark)
|
‘{e)  adding catmlyst; ~—7 , {1 mark)
&) <
(d} _ adding a booster. = . (1 mark)
1904/104 2
Chet N 2018




=

i3 Explain why some chemicals are stored in: e
_.'-'.-- _"__ 2 s .;: : '.\_- -
(a)  brown bottles: — = Yrenc ! *;ar: el TR (1 mark)
i=| Y o § =1
(). dikeooms; -> Fraclr wilp ) T.‘[" JANE?) / _.;!’ (1 mark)
(¢) sealed comainers; -7 2°C ' S 0 e -, 4.3 (1 mark)
SRS Pimt
{d) under paraffin in closed containers, < : {1 mark)
R. (r)  Explain why sampling is necessary in any chemical analynical process. (2 marks}
(b} . Explain why some samples are frozen once transporied to a chemstry laboratory.
/,j/ The ionization energies of two metals P and © are shown in table 1. T (i
Table I
lonization number | | 2 3 4 b}
o
| 500 4500 '}'[I]{)\ 9500 13500
C}v
Q 750 |1500 800 11000 | 14000
N
State, with reasons, the valencies qﬁ{'}ﬁld Q). {4 marks)
&
10. 25 cm' of a solution containing 1.3 gl ! of acidified potassium permanganate reacted
completely with a solution prepared by dissolving 0385 g of the crystals of
AR {NH4 ) Fel( S04k TH2O { fat = 410} in 2 M H250y,, Cu!cu]nr.a the percentage purity
{w/w ) of the potassium permanganate sample. . 1_ = {4 marks)
11. {a) The elements with atomic numbers 9, 1%, 44 and 78 are either s-block, p-block or
d-hlm:'i: Explain the meaning of the term }blu::.ic elemenr_ - (2 mmts'_l
(b}  White the electronic cunligumﬂ:m. ol the element with atomic numnmber 44 usIng tht
aufbau principle. S A {2 marks)
|.l e -LE
12, Write a balanced lonic equation uf the reaction berwnm acidified KMnOy and hot sodium
oxalste solution; from first principles. . o 3 {4 marks)
"o = ; e | Ay ETAE
13.  Draw the structures of the following organic moleules: = — -~
oty ) celyg »
L= 1!-". i 1 H
{a) 2.2.3 tnichloro, 4h}rd1'1:|-xy pantanum acid; G A e s {2 marks)
1 1 i i I
(b)  diethyl ether; C. 0- E. 5 | s (1 mark)
_ bt ¢ 0l
c 3 methyl. 6 ethyl octine, ” i L 1 mark
(<) y ¥ o n el 8l = { )
1904/104 ey R : Turn over
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14. (&)  Define molarity; {1 mark)

(b)  Calculate the molarity of 20% wiv of NaOH (Na =23, 0= 16, H = 1), (3 marks)

15, State four properties of a primary standard. (4 marks)
SECTION B (40 marks)

5 Answer any TWO questions from this section, =
| . ! T T LT L o
16/ {a) (i)  Define the term ‘ppm’; =7 - e (1 mark)

(i)  Describe the preparation of 250 em? of concentration 100 ppm with respect 1o
sodium using AR sodium phosphate (Na = 23, P= 31, 0 = 16). (& marks)
(b) A label on a container of concentrated sulphuric acid has the following information:
A P
M. Wi %01 O L =
assay 99 o™ fr ; s i
; “&‘g” { -1._*-4‘n:| JAN £
B2 1:259“3 p i A
o, o "“Hr -
Ferric iron BO000S et -
> Banum 000002 HL
Sulphates 0.0003
(1) Calculate the molarity of the acid; — {6 marks)
(i) Describe the preparation of 2 litres of 4 M Hz50, from the concentrated cid.
(5 marks)
17. E'a} DEﬁ.E‘IE“‘:-E [EI'IIIFH.. _;_-II_-_-;.-_|-.-" e p r_'l-'p-'-'. 1F L ; “ mrk}
- e a] \
T (P L | garr e -
(b)  Calculate thepH of 0.1 M HCL. |1 S R (2 miarks)
(¢)  The dissociation constant, K , for ethanoic acid is 1.8 % 10°° mol dm™.
8 0 HcogH '}
(i) Wiite an expression for K. - I_ 2 —4 (00} (1 mark)
(i) Derive an expression relating K, :imlarity (M} and the degree of dissociation,
X, of the acid. (5 marks)
19047104
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18.  {a)

{b)

(&)

(d}
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{iti}  Calculate the pH of 0.1 M ethanoic acid. {4 marks)
A salution contaiming ethanoic acid and sodum ethanoate 1% a buffer solution.
(1) Define buffer solution; {1 mark)

{ii)  Calculate the pH of a solution which is 1.8 M with respect to sodium ethanoate
and 0.1 M with respect io ethanoic acid.  ~ + {6 marks)

Give the equilibria which exists in:
{1} water; (1 mark)
(i) liquid ammonia; (1 mark)

Explain why both water-and liguid ammonia-are poor conductors of electricity.
: (4 marks)

For each of the following substances, indicate with reasons whether a solution in Hegund
ammaonin will be acidic, basic or neutral.

R hs
(i)  ammonium chloride; V. LA, (2 marks)
, A .":}&x s ;:?1
(i)  sodamide (NaNH,) (0 P2 JANZT) 0] (2 marks)
B __.-:;
(iti)  potassium h:.qﬁmid:;f:g@ 0 574 (2 marks)
4 -H--.""-\- ..__ B ==
{tv)  hydrogen chioride. (2 marks)
Figure | refers to a curve of the titration of a (.1 M monobasic acid with a monoacidic
hase.
),
Ia 5
2
71 :
|
- | ] £ﬁ
|
|
|
:
. 30 em” Volume of buse added
Fig- 1
5 Turn over




19. (a)
(b)
(e}
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(i) Explain whether the acid and the base are weak or strong. {4 marks)
(i}  Explain the meaning of the terms monobasic and monoacidic (2 marks)
Define the following terms as nsed in titrimetry:

(i)  ahiquot; (1 mark)
(i}t {1 mark)

A 7.5 g sample of the ore malchite, CuCO, Cu{OH),, was dissolved in 100 cm’ of | M
HCL. The excess acid was back-titrated with 8.3 cm’ of 0.05084 M NaOH. Calculate the

percentage purity (w/w) of the ore.
(Cu=$35,C=12,0=16H=1) (10 marks)

The active ingredient in a drug used in the treastment of chronic alcoholism is
teracthylthivrandisulphide.

5. 5
|
{CaHs )y — N!SS Né{C}H el {Ewt =,\15‘ﬁ-541.|
{i}  State the number of moles nf@ﬁg produced when one mole of the drog s
completely burned in oxygen: (2 marks)
o
(ii)  The sulphurina ﬂ.@@xg sample of the drog was oxidized to 50, which was
abserbed in H.O, fo form H,SO,,
X/
Hz03 + 503 — H:504.
The acid was titrated with 0.03736 M NaOH. Calculate the purity w/w of the
chrug.
- {6 marks)
Ao N

|'\
:hl

THIS IS THE EAST PRINTED PAGE.




